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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a clock stop signal generation circuit for 
an LSI capable of shifting the LSI into a low power consumption mode without 
needing a dedicated external pin or an internal register. 

SOLUTION: This circuit 10 monitors the states of more than two signals S1 to 
SN which are separately inputted from an input pin or a directional pin In an input 
state, detects whether or not all of more than two signals S1 to SN stop for more 
than a prescribed fixed time and generates a sleep flag SLP in accordance with 
it to control the operation or stop of an internal clock signal that is supplied to an 
internal circuit in accordance with the state of the sleep flag SLP. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It acts as the monitor of the condition of at least two signals 
respectively inputted from an input pin or the bidirectional pin of an input state. 



The condition monitor circuit where said all at least two signals detect whether it 
has stopped beyond predetermined fixed time amount, and it generates a sleep 
flag according to this, The clock stop signal generation circuit of LSI 
characterized by having the clock halt circuit which controls the actuation or a 
halt of an internal clock signal supplied to an internal circuitry according to the 
condition of said sleep flag. 

[Claim 2] The clock stop signal generation circuit of LSI according to claim 1 
characterized by generating two or more sleep flags according to the time 
amount which said all at least two signals have stopped. 

[Claim 3] The clock stop signal generation circuit of LSI which is the clock stop 
signal generation circuit of LSI according to claim 1 or 2, and is characterized by 
generating two or more sleep flags by establishing respectively said signal which 
acts as a monitor for two or more group part opium poppies and clock stop signal 
generation circuits of said LSI. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the clock stop signal generation 
circuit of LSI which controls whether the internal clock signal supplied to an 
internal circuitry is operated, or it i^ made to stop. 
[0002] 

[Description of the Prior Art] In recent years, low-power-ization of LSI is one of 
the important technical problems with the spread of pocket electronic equipment 
of a cell drive, such as a cellular phone and a notebook computer. For example, 
although CMOS-LSI is a low power fundamentally on the structure of a 
component, as low-power mode, interior actions, such as a condition machine 
and memory access, are stopped during the period which has not contributed to 
specific actuation in a system instrument, or it has some which are stopping the 
internal clock signal further. 

[0003] For example, it sets up whether if time amount is formed by only which to 
JP,8-221148,A in the condition that there are no external inputs, such as 
whether an operator shifts to low-power mode in a standby condition, a key 
touch, and a call signal, it will shift to low-power mode at it, and when the time 
amount set up by the operator passes in the condition that there is no external 
input, supply of the clock signal to the internal circuitry of LSI is suspended, and 
the information processor it was made to make shift to low-power mode is 
indicated. 



[0004] Moreover, by dividing an internal circuitry into two or more functional 
block, and inputting two or more change signals which show the combination of 
functional block operated from a change pin at JP,9-200026,A, a clock signal is 
supplied about functional block operated among functional block of these 
plurality, and the LSI logical circuit where supply of a clock signal was made to 
suspend is indicated about functional block which is not operated. 
[00051 Moreover, counting of the elapsed time when an internal circuitry will be 
in an idle state at JP,5-61576,A, after detecting the state-transition signal 
outputted from an internal circuitry and detecting this state-transition signal is 
carried out, and when this elapsed time exceeds the time setting data set up 
beforehand, the semiconductor integrated circuit equipment controlled to lower 
the frequency of the clock signal supplied to an internal circuitry and its power 
control approach are indicated. 

[00061 Thus, as a Prior art for reducing the power consumption of LSI, stop the 
clock signal supplied to LSI, for example by the hardware of the LSI exterior, or 
LSI is made to shift to low-power mode through the external pin of dedication, 
the internal clock is made to suspend, or the internal register of LSI is set up with 
the instruction of the software from CPU, and LSI is made to shift to low-power 
mode. 

[00071 However, in the various equipments and approach of an indication in 



each official report which are mentioned above, it is necessary to perform 
directly directions of various setup for making LSI shift to low-power mode, or 
discharge indirectly for example, through an external pin from the exterior of LSI 
using an internal register etc. For this reason, the control by the software and the 
external hardware of CPU was needed, it became cost quantity, and there was a 
trouble of being unable to perform fine power consumption control. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to 
offer the clock stop signal generation circuit of LSI which can make LSI shift to 
low-power mode, without trying to return the trouble based on said conventional 
technique, and needing the external pin and internal register of dedication. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
this invention acts as the monitor of the condition of at least two signals 
respectively inputted from an input pin or the bidirectional pin of an input state. 
The condition monitor circuit where said all at least two signals detect whether it 
has stopped beyond predetermined fixed time amount, and it generates a sleep 
flag according to this. The clock stop signal generation circuit of LSI 
characterized by having the clock halt circuit which controls the actuation or a 
halt of an internal clock signal supplied to an internal circuitry according to the 



condition of said sleep flag is offered. 

[0010] It is desirable to generate two or more sleep flags here according to the 
time amount which said all at least two signals have stopped. Moreover, it is the 
clock stop signal generation circuit of Above LSI, and it is desirable to generate 
two or more sleep flags by establishing respectively said signal which acts as a 
monitor for two or more group part opium poppies and clock stop signal 
generation circuits of said LSI. 
[0011] 

[Embodiment of the Invention] Below, based on the suitable example shown in 
an attached drawing, the clock stop signal generation circuit of LSI of this 
invention is explained at a detail. 

[0012] Drawing 1 is the configuration conceptual diagram of one example of the 
clock stop signal generation circuit of LSI of this invention. As shown in this 
drawing, by acting as the monitor of two or more signals inputted, the clock stop 
signal generation circuit 10 of LSI of this invention detects whether it can shift to 
low-power mode, controls the actuation or a halt of an internal clock signal 
supplied to an internal circuitry, and has the condition monitor circuit 12 and the 
clock halt circuit 14 fundamentally. 

[0013] In the clock stop signal generation circuit 10 of LSI, the condition monitor 
circuit 12 acts as the monitor of the condition of two or more signals inputted, 



detects whether all these signals have stopped beyond predetermined fixed time 
amount, and generates the sleep flag SLP according to this, A clock signal CLK 
is inputted into the condition monitor circuit 12 through two or more Signals S1, 
S2, SN and clocked into pins through an input pin, and the sleep flag SLP is 
outputted to it from the condition monitor circuit 12. 

[0014] Although it is infinite to the number, it is [ that what is necessary is for the 
number of the signals which act as a monitor by the condition monitor circuit 12 
just to be at least two ] desirable to act, for example as the monitor of the 
address signal etc. In addition, although acted as the monitor of the signal 
inputted from an input pin in the above-mentioned example, this invention may 
include the signal which the signal which is not limited to this, for example, is 
inputted from the bidirectional pin of an input state is sufficient as, and may be 
the combination of the signal inputted from these pins, or is generated by the 
internal circuitry. 

[0015] Here, the configuration circuit diagram of one example of a condition 
monitor circuit is shown in drawing 2 . The condition monitor circuit 12 of the 
example of illustration has the state-transition detector 16, a counter 18, and the 
register 20 grade for sleep flag generation. The state-transition detector 16 
detects the state transition of each signals SI, S2, SN which act as a monitor, 
and is established in 1 to 1 corresponding to each signals S1, S2, ~, SN which 



act as a monitor. 

[0016] The state-transition detector 16 of drawing 2 has flip-flops 22 and 24 and 
the ENOR gate 26, the signal which acts as a monitor respectively, and the 
output signal of a flip-flop 22 are inputted into the data input terminal of flip-flops 
22 and 24, and the clock signal CLK is inputted into the clock input terminal both. 
Moreover, the output signal of flip-flops 22 and 24 is inputted into the ENOR gate 
26, and the output signal is inputted into the AND gate 28 and NAND gate 30. 
[0017] In each state-transition detector 16, when it is detected that the signals 
S1, S2, ~, SN which act as a monitor changed high-level from a low level from 
high level or a low level, from the ENOR gate 26, the pulse of a low level with the 
pulse width equivalent to the time amount for one period of a clock signal CLK is 
outputted. On the other hand, when it is detected that Signals S1, S2, -, SN 
have stopped, the output signal of the ENOR gate 26 is held high-level. 
[0018] namely, from the AND gate 28 and NAND gate 30 Only when it is 
detected that high level SI, S2, -, SN, i.e., all signals, has stopped [ the output 
signal of all the ENOR gates 26 ] High level and a low level are outputted 
respectively, and when it is detected that a low level SI, S2, — , SN, i.e., at least 
one signals, changed [ the output signal of at least one ENOR gate 26 ], a low 
level and high level are outputted respectively. 

[0019] Moreover, a counter 18 is cleared by the signal inputted into the clear 



input terminal CLR, and it counts a clock signal CLK until it becomes the fixed 
number of counts set up beforehand with the signal inputted into the enabling 
input terminal EN. The output signal of the AND gate 28, the output signal of 
NAND gate 30, and the clock signal CLK are respectively inputted into the 
enabling input terminal EN of a counter 18, the clear input terminal CLR, and the 
clock input terminal. 

[0020] A counter 18 is cleared by the high level of the output signal of NAND 
gate 30, and let the output signal CO be a low level in the example of illustration, 
moreover, the counter 18 - the output signal of NAND gate 30 - a low level - in 
addition - and when the clock signal CLK was counted, and the output signal of 
the AND gate 28 is high-level and it counts until it becomes the fixed number of 
counts set up beforehand, in the example of illustration, the output signal CO is 
held high-level. 

[0021] In addition, the number of counts of the clock signal CLK counted with a 
counter 18 is equivalent to time amount until the sleep flag SLP is set with the 
register 20 for sleep flag generation described below, after it is detected by the 
state-transition detector 16 that all the signals SI, S2, ~, SN have stopped. 
Therefore, fine power consumption control can be performed by determining this 
number of counts suitably. 

[0022] The register 20 for sleep flag generation is set by the signal inputted into 



the set input terminal S, and generates the sleep flag SLP reset by the signal 
inputted into the reset input terminal R. Reset-signal RSTN of the output signal 
CO of a counter 18, the output signal of NAND gate 30, and the whole LSI 
inputted through an external pin is respectively inputted into the set input 
terminal S, the reset input terminal R, and clear input terminal of the register 20 
for sleep flag generation. 

[0023] The register 20 for sleep flag generation is cleared by the low level of 
reset-signal RSTN in the example of illustration, and the sleep flag SLP is reset 
by the low level. Moreover, the sleep flag SLP is set by the high level of the 
output signal of a counter 18 high-level, and, as for the register 20 for sleep flag 
generation, the sleep flag SLP is reset by the low level with the high level of the 
output signal of NAND gate 30. 

[0024] Namely, It sets in the condition monitor circuit 12 of drawing 2 . The state 
transition of each signals SI, S2, SN inputted from an input pin When it is 
detected by the state-transition detector 16 respectively corresponding to this 
and it is detected that all the signals SI, S2, -, SN have stopped, with a counter 
18 After a clock signal CLK counts to the fixed number of counts set up 
beforehand, the sleep flag SLP is set with the register 20 for sleep flag 
generation. 

[0025] Then, the clock halt circuit 14 controls the actuation or a halt of an internal 



clock signal supplied to an internal circuitry according to the condition of the 
sleep flag SLP. A clock signal CLK and the sleep flag SLP outputted from the 
condition monitor circuit 12 are inputted into the clock halt circuit 14. and the 
internal clock signal supplied to internal circuitries other than clock stop signal 
generation circuit 10 of this LSI is outputted to it from the clock halt circuit 14. 
[0026] Here, the configuration circuit diagram of one example of a clock halt 
circuit is shown in drawing 3 . The clock halt circuit 14 of drawing 3 has a flip-flop 
32 and the AND gate 34. The sleep flag SLP and a clock signal CLK are 
respectively inputted into the data input terminal of a flip-flop 32, and a clock 
input terminal, the output signal and clock signal CLK of a flip-flop 32 are 
inputted into the AND gate 34, and the internal clock signal is outputted to it from 
the AND gate 34. 

[0027] In the clock halt circuit 14 of drawing 3 , the sleep flag SLP is held in 
falling of a clock signal CLK at a flip-flop 32. When the sleep flag SLP held at the 
flip-flop 32 is high-level in the case of the example of Illustration, an internal clock 
signal is compulsorily made into a low level, and when the sleep flag SLP is a 
low level, a clock signal CLK is supplied to an internal circuitry as an internal 
clock signal through the AND gate 34. 

[0028] The clock stop signal generation circuit 10 of LSI of this invention is the 
thing of the above configurations fundamentally. In addition, although the 



concrete circuitry shown in drawing 2 and drawing 3 was illustrated and the 
condition monitor circuit 12 and the clock halt circuit 14 were explained in the 
above-mentioned example, in this invention, the concrete circuitry of the 
condition monitor circuit 12 and the clock halt circuit 14 is not limited at all. 
[0029] Next, actuation of the clock stop signal generation circuit of LSI of this 
invention is explained, referring to the timing chart of drawing 4 . Here, drawing 4 
is the timing chart showing actuation of the clock stop signal generation circuit of 
LSI of this invention of one example. 

[0030] In the clock stop signal generation circuit 10 of LSI of this invention, the 
state-transition detector 16 respectively corresponding to this always acts as the 
monitor of the signals SI, S2, — , SN inputted from each input pin. As shown in 
the timing chart of drawing 4 , when it is detected by each state-transition 
detector 16 that all the signals SI, S2, ~, SN have stopped, the output signal of 
all the ENOR gates 26 is held high-level. 

[0031] The output signal of the AND gate 28 and NAND gate 30 serves as high 
level and a low level respectively, and the count of a clock signal CLK is started 
with a counter 18 by this. By the counter 18, if a clock signal CLK counts to the 
fixed number of counts (nT) set up beforehand, the output signal CO of a counter 
18 will become high-level, the register 20 for sleep flag generation will be set, 
and the sleep flag SLP will be set high-level. 



[0032] Then, the high level of the sleep flag SLP is held in falling of a clock signal 
CLK at the flip-flop 32 of the clock halt circuit 14, and an internal clock signal is 
compulsorily held by the AND gate 34 by this at a low level. Thus, in this 
invention, by suspending the internal clock supplied to an internal circuitry as 
low-power mode, all actuation of an internal circuitry is suspended and the 
power consumption can be reduced. 

[0033] Then, when it is detected that at least one of Signals S1, S2, SN 
changed, the output signal of the ENOR gate 26 is set to a low level. From the 
AND gate 28 and NAND gate 30, a low level and high level are respectively 
outputted by this, the output signal CO of a counter 18 is cleared, and it is set to 
a low level, and the register 20 for sleep flag generation is reset by the output 
signal of NAND gate 30, and the sleep flag SLP is set to a low level. 
[0034] Then, the low level of the sleep flag SLP is held in falling of a clock signal 
CLK at the flip-flop 32 of the clock halt circuit 14, and a clock signal CLK is 
supplied to an internal circuitry by this as an internal clock signal through the 
AND gate 34. Thereby, an internal circuitry resumes actuation. The clock stop 
signal generation circuit 10 of LSI of this invention operates as mentioned above 
fundamentally. 

[0035] As mentioned above, although the clock stop signal generation circuit of 
LSI of this invention was explained to the detail, of course in the range which this 



invention is not limited to the above-mentioned example, and does not deviate 
from the main point of this invention, various amelioration and modification may 
be made. 

[0036] For example, set two or more numbers of counts as the counter 
beforehand, and two or more sleep flags are generated according to the number 
of counts of these plurality. Respectively the signal which may be made to 
generate two or more low-power modes in the interior of LSI, and acts as a 
monitor by preparing two or more group part opium poppies and clock stop 
signal generation circuits of LSI of this invention Two or more sleep flags SLP 
may be generated, and two or more low-power modes may be generated inside 
LSI, or these may be combined. 
[0037] 

[Effect of the Invention] To the appearance explained to the detail above, the 
clock stop signal generation circuit of LSI of this invention It acts as the monitor 
of the condition of two or more signals respectively inputted from an input pin or 
the bidirectional pin of an input state. All these two or more signals detect 
whether it has stopped beyond predetermined fixed time amount, it generates a 
sleep flag according to this, and controls actuation or a halt of the internal clock 
signal supplied to an internal circuitry according to the condition of this sleep flag. 
Thus, since it judges spontaneously whether It can be made to shift to low-power 



mode by acting as the monitor of two or more signals according to the clock stop 
signal generation circuit of LSI of this invention, Since there is no need of 
performing directly or indirectly directions of various setup for making it shifting 
to low-power mode or discharge from the exterior of LSI and control by the 
software and the external hardware of CPU can be made unnecessary, Cost for 
that is reducible, and since it judges spontaneously and is made to shift to 
low-power mode, fine power consumption control can be performed. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the configuration conceptual diagram of one example of the 
clock stop signal generation circuit of LSI of this invention. 
[Drawing 2] It is the configuration circuit diagram of one example of the condition 
monitor circuit of the clock stop signal generation circuit of LSI of this invention. 
[Drawing 3] It is the configuration circuit diagram of one example of the clock halt 
circuit of the clock stop signal generation circuit of LSI of this invention. 
[Drawing 4] It is the timing chart showing actuation of the clock stop signal 
generation circuit of LSI of this invention of one example. 



[Description of Notations] 

10 Clock Stop Signal Generation Circuit of LSI 

12 Condition Monitor Circuit 

14 Clock Halt Circuit 

16 State-Transition Detector 

18 Counter 

20 Register for Sleep Flag Generation 

22, 24, 32 Flip-flop 

26 ENOR Gate 

28 34 AND gate 

30 NAND Gate 

S1,S2. ~, SN Signal 

CLK Clock signal 

SLP Sleep flag 
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